In 1910 it was first reported that catalase activity in the livers of animals bearing malignant tumours was significantly lower than normal (Blumenthal & Brahn, 1910) , an observation which was one of the first demonstrations of a systematic biochemical alteration produced by malignancy. This result has been substantiated and extended in a very large number of studies, which have been reviewed (Busch, 1962; Greenstein, 1954; Kampschmidt, 1965) . It has been proposed that the deficiency in catalase activity is due to the effects of products of neoplastic metabolism which either directly inhibit the enzyme (Hargreaves & Deutsch, 1952; Hargreaves et al., 1959) or which lower its level, perhaps by repressing its synthesis (Ceriotti et al., 1958; Nishimura et al., 1962; Price & Greenfield, 1954) .
In the liver catalase can function in two ways, catalatically to decompose two molecules of hydrogen peroxide to water and oxygen and peroxidatively to oxidise formate, nitrite and simple alcohols with hydrogen peroxide. Catalase is largely located within the peroxisome, where it constitutes -50% of the protein in this organelle (de Duve & Baudhin, 1966) . In a series of elegant optical studies it has been possible to quantitate the substrate and oxygen dependence of hydrogen peroxide production and to estimate the extent to which the two types of catalase reactions take place (Oshino et al., 1973 (Oshino et al., , 1975 (Biggs, 1973 (Churchill, 1968 (Saha et al., 1964) , whose heme concentration was determined optically using an extinction coefficient at 405 nm of 9.5 x 104cm-I M -1 (Nicholls, 1961a) . To correct for small differences in the catalase EPR lineshapes from the two sources, the spectra were computer simulated using a program which incorporated intensity factors (Aasa & Vanngard, 1975) to correct for the field dependence of transition probability, and in which linewidths were varied in the same way as a first order hyperfine interaction. The ratio of the experimental peak heights chicken liver/erythrocyte catalase were then corrected for the ratio of the peak heights at the same position in the simulations.
Other procedures Catalase activity in chicken liver EPR samples was determined by monitoring the rate of decomposition of hydrogen peroxide by liver homogenate at 240 nm (Lottsfeldt et al., 1965) . Statistical analysis of data was performed using the SPSS (Nie et al., 1975 ) package compiled at the University of London Computer Centre. To measure the extent of tumour involvement in the livers, samples after EPR spectroscopy were fixed in formol saline, and haematoxylin and eosinstained sections prepared. Tissues were scored for degree of neoplastic involvement, as follows: 0= no involvement 1= <25% involvement 2 = 26-50% involvement 3 = 51-75% involvement 4 = > 75% involvement For presentation in Table II an average was made of the median % involvement in these categories.
Results
Qualitative analysis Figure 1 shows the EPR spectra of samples of liver from a normal week old chicken which were frozen when aerobic, 0 time, and after 1, 2 min anaerobiosis. Only the low field region is presented, these spectra show the g. lines of catalase at g = 6.50 (A) and 6.80 (B) . From the earlier work in rat liver (Williams-Smith & Morrison, 1975) , it was shown that the g. A more detailed comparison of the behaviour of catalase in normal and diseased chicken liver is illustrated in Figure 6 . A test was performed on these data to determine the significance of differences in the relative amounts of the g. = 6.80 signals at the three time intervals. The estimated mean values of % catalase B (catalase formate) in control and infected liver were 11.7, 26.3 at zero time, 68.2, 58.8 at min, and 75.1, 71.6 at 2min. (Price & Greenfield, 1954) and an immuno-chemical determination (Nishimura et al., 1962) Nicholls & Schonbaum (1963) have classified catalase inhibition into three groups, reversible (such as generated by cyanide), weakly reversible (produced by phenols, excess hydrogen peroxide), irreversible (produced by e.g. 3-amino-1, 2, 4-triazole). The inhibited forms in the first and third groups are expected to retain ferric heme iron (Nichols & Schonbaum, 1963 ) and thus to be EPR active, only in the second group is one likely to find higher or lower oxidation states of heme iron, which could be EPR inactive. The most familiar of these compounds is catalase compound II which we find to be EPR inactive (D.L. Williams-Smith, unpublished observation). However, there is no optical evidence for the formation of this compound in intact perfused liver (Oshino et al., 1973) and our detection of catalase-formate in aerobic and anaerobic diseased liver would make its existence highly unlikely since formic acid should reduce the steady state concentration of catalase compound 1, through which compound II is formed, and since formic acid speeds the spontaneous reversal of compound II to free catalase (Nicholls, 1961a (Thamm et al., 1971) . However, the similarity of the 1 and 2 min comparisons might argue against any effects being due to raised formate levels. (Blaschko et al., 1957; Borst, 1963) , particularly when the oxygen supply is limited. Thus in the diseased liver tissues the catalase containing cells may have been relatively hypoxic. It is also interesting to note that unlike normal mitochondria, mitochondria from a number of tumour tissues show no superoxide dismutase activity (Dionisi et al., 1975; Yamanaka & Deamer, 1974 
